SBS

MODEL 628

VMEDbus - cPCIl Adapter with DMA

Use SBS Model 628

adapter to painlessly and cost-effec-
tively migrate from VMEbus to
CompactPCI (cPCl). When directly
connected by the Model 628 adapter
theVMEbusand cPCl busdon't ju
communicate, they operate as or
You reap the benefits of new cP
design while retaining use of lega
VMEbus|/O.

The adapter, at the hardware lev:
translates cPCI bus signals direct
into VMEbus signals, and, co
versely, translates VMEDbus signe
directly into cPCI signals.

Exceptional performance (DM
ratesup to 35M Bytes/sec), very low
latency, deterministic response, and
transparent operation are provided
by Model 628'srich feature set.

Plus, Model 628's fiber-optic fea-
turesmakeit ideal for environments
reguiring noise immunity, high-per-
formance, electrical safety, isolation
and long-di stance system separation
(up to 500 meters).

The adapter is atwo card set, a 3U
size cPCl card and a 6U size
VMEbus card, interconnected by a
fiber-optic cable. ThecPCl cardin-
stallsin ahost cPCl backplane with
an installed SBC (a processor must
be present). The VMEDbus card in-
stallsinthelegacy VMEbus system.
The VMEbus system does not re-
quire a processor since the adapter
card can provide slot 1 system con-
troller functions. Minimal software
support is required.

Linked by the adapter, these two
powerful computing environments
become even more powerful and ver-

Adapter With DMA Connects A VMEbus System
To A cPCI System

satile. From the VMEbus side of the
adapter, you can take full advantage
of cPCl system resources for
VMEbusapplications. And, because
the adapter card is treated as any
other processor on the VMEDbus, the
cPCl system acting through the
adapter can function as either a
coprocessor or as the only bus mas-
ter processor on the VMEDbus. Con-
sequently, the cPCI system can di-
rectly control and monitor awideva
riety of VM Ebus cards and high-per-
formance processors, as well as ex-
changeinterruptswith the VMEDbus.

The adapter allows each bus to op-
erate independently. The timing of
the cPCl bus and VMEbusislinked
only whenamemory or |/O reference
ismadeto an address on one system
that translates to a reference on the

Page 1 of 4

other.

Model 628 supports bidirectional
random access bus mastering from
either system and also supports 16-
and 32-bit data transfers using a
built-in DMA Controller. TheDMA
Controller is a high-speed data
mover engine that moves data be-
tween cPCl system memory and the
VMEbus at sustained data transfer
rates up to 35 Megabytes per sec-
ond (M Bytes/sec). It also allows a
VMEbus DMA device (such as a
disk controller) to DMA through the
adapter directly into cPClI memory
at data transfer rates in excess of
12M Bytes/sec.

Solaris™, IRIX™, Windows 95 &
98™  HP-UX™ Windows NT™,
LINUX™ and VxWorks™ device
driversareprovidedwiththeadapter.



SBS

Communications
Between cPCl Bus &
VMEbus

Model 628 supports two methods of
intersystem communications:
Memory Mapping and Direct
Memory Access (DMA).

Memory Mapping controls random
access (PIO transfers) to remote
bus RAM, dual-port memory, and
remotebusl/O, and providesan easy-
to-use, flexible interface with low
overhead. A cPCl bus master can
access memory inthe VMEbus sys-
tem through awindow in cPCl
address space. Conversely, a
VM Ebusbusmaster can accesscPCl
memory from a window in
VM Ebus address space.

Mapping RAM Registersareused to
steer accesses in 4K byte segments
from cPCI addressspaceto VM Ebus
address space. The contents of the
8,192 cPCl to VMEbus Mapping
RAM Registersidentify theVMEbus
address, the address modifier code,
and the option of byte or word swap-

ping.

Likewise, 4,096 32-bit Mapping
RAM Registersare availableto map
accesses from VM Ebus bus masters
ontothecPCl bus. Inaddition, there
are 4,096 32-bit DMA to cPCI Map-
ping RAM Registers.

Memory Mapping aso controls ac-
cessto dual-port memory. Dual Port
RAM, an optional card installed on
the VMEDbus adapter card, provides
a memory buffer; saves the cost of
additional memory cards; and re-
quires no additional VMEDbus card
slots.

Model 628

Adapter

Optional Dua Port RAM provides
shared memory space accessible
by random access reads and writes
from either system. Dual Port RAM
access uses only the bandwidth of
the accessing bus. Consequently,
datacan be exchanged with minimal
impact on the performance of the
other system'sbus. Both systemscan
access Dual Port RAM simulta-
neously; the adapter arbitrates ac-
CesSES.

Dual Port RAM cardsnow available
from SBS include: 128K and 8M
byte cards.

DMA, the other method of commu-
nication, isthe automatic transfer of
data from one memory address to
another. The Model 628 supports
two DMA techniques: Controller
Mode DMA and Slave Mode DMA.

Controller Mode DMA uses the
adapter's DMA Controller to enable
high-speed data transfers from one
system’'s memory directly into the
other system'smemory. Datatrans-
ferineither direction can beinitiated
by the cPCl or VMEbus
processor. Each DMA cycle sup-
portstransfer lengthsupto 16M bytes.
TheDMA Controller alsoalowsdata
transfersbetween cPCl memory
and Dual Port RAM ontheVMEbus
adapter card.

In Slave Mode DMA, the adapter
card appearsasaslavememory card.
This type of DMA transfer is per-
formed when a VMEbus DMA de-
vice(such asadisk controller) trans-
fersdatathroughtheadapter directly
into the cPCI system.
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Interrupt & Error
Handling

Theadapter supportsinterruptsfrom
four sources:

* Pending VMEDbus interrupts
IRQ1 - IRQ7.

* Programmed interrupts to the
cPCl system (PT interrupts).

* Interfaceerrorinterruptsactivated
when a timeout, fiber-optic data
error, or bus error condition is
detected on an adapter card.

» The DMA Done Interrupt that is
activated whentheDonelnterrupt
enablebitissetandaDMA opera-
tionended. Theinterrupt remains
active until cleared by clearing
the DMA Done bit or by starting
another DMA operation.

Up to seven interrupts can also be
sent from the VM Ebus system to the
cPCl bus. These interrupts are
sel ected from eight possible sources:
IRQ1 - IRQ7 and the PT interrupt.

Although there are several potential
VMEbusinterrupt sources, only one
cPCl interrupt signal isused. There-
fore, an 8-bit status register and an
interrupt control register are avail-
able for the cPCI interrupt handling
routine to use to determine the
VMEbusinterrupt source.

Two interrupt sources, PT and PR
interrupts, can begenerated fromthe
cPCl adapter card and sent to the
VMEbus.
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System Controller
Mode Capability

In addition to VMEbus control and
bus master capabilities, the Model
628 can provide the system control-
ler functions. If theVMEbussystem
is used primarily as an expansion
chassisfor the cPCl system, System
Controller Modeeliminatestheneed
to purchase an additional VMEbus
system controller.

When configured as the system
controller, the adapter provides the
VMEbus system clock and system
reset, andtheBusError (BERR) glo-
bal timeout. The VMEbus adapter
card may be configured to be a
Single-Level (SGL) bus arbiter or a
four-level busarbiterinPriority (PRI)
or Round-Robin (RRS) Mode.

Mapping Registers

All accessesfrom cPCl to VMEbus,
except adapter 1/O registers, are
through Mapping RAM. Eachof the
8,192 Mapping RAM Registerscon-
trols accessto 4K bytesof VMEbus
address space. If all 8,192 Mapping
RAM Registerspoint todifferent 4K
byte VMEDbus addresses, a total of
32M  bytesof cPCl address space
can be mapped to the VMEDbus.

Likewise, 4,096 Mapping RAM
Registers are available for mapping
random accesses and Slave Mode
DMA accesses originating on the
VMEbus into cPCl address space.
Theremaining upper 4,096 M apping
RAM Registers provide the DMA
Controller Mode address control for
either cPCl or VMEbus initiated
DMA transfers.

Model 628
Adapter

Because the cPCl environment pro-
videsdemand-pagedvirtual memory,
acontiguousbufferisnot guaranteed
toresidein contiguouspageswhenit
ispresentinphysical memory. Map-
ping RAM Registers on the cPCI
adapter card provide a mechanism
that allowsdi scontiguouscPCI physi-
cal pagesto be accessed from a con-
tiguous VMEbus address window,
or to appear contiguous for DMA

operations.

Technical Highlights

» Random access reads and writes
from the cPCIl system to the
VMEbus.

» Random access reads and writes
from the cPCl bus to Dual Port
RAM.

» Random access reads and writes
fromtheV M EbustothecPCl bus.

» Flexible mapping of cPCl bus
addressspacetoVMEbusmemory
and 1/O address space.

» AccessesfromthecPCl bustothe
VMEbus are A32, A24, or Al6;
data accesses are 32-, 16-, or 8-
bit.

» Accesses from the VMEbus to
cPCI bus are A32; data accesses
are 32-, 16-, or 8-hit.

» Accesses from the VMEbus to
Dual Port RAM are A32 or A24;
data accesses are 32-, 16-, or 8-
bit; Block Modetransfersaresup-
ported.

» Local and remote loopback diag-
nosticfunctionfor PlO datatrans-
fers.
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Controller ModeDMA and Slave
Mode DMA.

32-bit and 16-bit Block Mode
transfers are supported (Control-
ler Mode DMA only).

DMA modes support Dual Port
RAM.

DMA datatransfersfrom chassis
to chassis at sustained rates up to
35M Bytes/sec.

Provides Byte Swapping and
Word Swapping functions.

VMEbus adapter card can func-
tion in System Controller Mode.

Add up to 8M bytes of shared
memory via optional Dua Port
RAM cards.

Interrupts can be passed from the
VMEbus system to the cPCl sys-
tem.

Parity checking on address, con-
trol and data lines on the cPCI
adapter card.

Data checking on the fiber-optic
interface between adapter cards.

Power requirements - VMEbus
adapter card draws 3.5A at 5V;
cPCl adapter card draws 2.5A at
5V.

Environment - Temperature: 0°to
60° C operating; -40° to 85° C
storage. Humidity: 0% to 90%
non-condensing.

VM Ebusadapter card meets| EEE
1014C specifications.

cPCl adapter card meetsPIC-MG
2.0 butislimited to PCI 2.0 com-
pliance.



Model 628 Adapter

Support Software Components

» Compatible device driversfor: HP-UX (Model 934), Solaris (Model 945), Solaris
with Nexus extensions (Model 946), IRIX (Model 965), Windows 95 & 98 (Model
973), Windows NT (Model 983), VxWorks (Model 993), and LINUX (Model 1003).

» Example programs demonstrating:
How to map remote bus and dual-port memory into an application’s memory space.
Read and write functions.
Requirementsfor sending/receiving interrupts.
How applications use the device driver to process programmed and error interrupts.

Requirements for receiving and processing interrupts generated on the remote bus.
» Toolsfor installing the device driver.

* Documentation.

Required Components

» One 3U form factor cPCl adapter card.
» One6U VMEbus adapter card.

» A fiber-optic cableto connect adapter cards (purchased separately from SBSso that you
can specify the appropriate length and type for your installation).

Each Model 628 package contains: one cPCl adapter card, one VMEbus adapter card,
Software Drivers CD-ROM, and a manual.

Dual Port RAM
128K byte Model 400-202 8M byte  Model 400-206

Fiber-Optic Cable (one required)

10 meter Model 15-101 25 meter Model 15-102 5meter Model 15-103
50 meter Model 15-104 100 meter Model 15-105
Custom cable available in lengths up to 500 meters.

628-9U

Model 628 adapter with VMEbus adapter card mounted in a 9U Holder.
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